Intracellular trafficking of glycosphingolipids: role of sphingolipid activator proteins in the topology of endocytosis and lysosomal digestion.
Glycosphingolipids (GSL) are components of the outer leaflet of the plasma membrane (PM) of vertebrate tissues. Our current knowledge of GSL metabolism and their intracellular traffic has been derived from metabolic studies but the exact mechanisms by which GSLs are transported from sites of synthesis (endoplasmic reticulum and Golgi) to the sites of residence (PM) and degradation (lysosomes) have not been clearly defined. It is now established that components of the PM reach the lysosomal compartment mainly by endocytic membrane flow. According to a new model, GSLs derived from the PM are thought to end up in intra-endosomal vesicles which could be delivered, by successive processes of membrane fission and fusion, along the endocytic pathway directly into the lumen of the lysosomes. Here the GSLs are degraded in a step-wise manner by exohydrolases. However, the catabolism of membrane-bound GSLs with short hydrophilic head groups needs the assistance of sphingolipid activator proteins (SAPs), which lift the GSLs from the plane of the membrane and present them for degradation to the lysosomal exohydrolases, which are usually water-soluble. The inherited deficiency of one of these enzymes or SAPs causes the lysosomal storage of their respective GSL substrates. In the case of the simultaneous deficiency of all 4 different SAPs the storage of all GSLs with short hydrophilic head groups occurs within multivesicular bodies and/or intra-lysosomal vesicles.